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* Large country:
9, 976,140 k 2 (world's second).
Population:
-31,000,000 (3.1 persons/kmn 2)
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*Mineral Extraction & Processing.Phosphate fertiliser (U/Ra), abrasives, and refracto ndustries

*Ol& Gas Production.
B ~Ra & 210Pb.

*Metal Recycling.
b~ 26Ra in drill pipes.

*Thermal-Electric Production. . ....
'U, Ra &Th in coal fly ash.

*Water and Water Treatment Facilities.
o' Up to -800 ligIL uranium in well water.
> Rn in fish hatcheries.

*Tunnelling and Underground Workings.

* Air Crew subject to Canada Labour Code and
Aviation Occupational Safety Regulations.

* None of these regulations specifically deal with
radiation exposure.

* Dept of Human Resources Development
Canada (HRDC) administers Labour Code.

* HRDC has delegated enforcement (wr.t. air crew)
to Transport Canada.
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JIEGILLAIIDN
* NORM is not part of the nuclear fuel cycle.

NFC regulated by Canadian Nuclear Safety Commission.
Medical X-rays regulated by Provincial Governments.
Other X-rays regulated by Federal Government (Health Canada).

* NORM is a Provincial - Territorial issue.
For example, transporting NORM involves:.. ......
- Provincial - Territorial Health, Labour, and Radiation

Regulatory Agencies for worker and public exposureb 
- Provincial - Territorial Environment Regulatory

Agencies for disposal.
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* Persons exposed to NORM should be subject
to the same radiation exposure standards that
apply to persons exposed to NSC-re lat d
radioactive materials.

* Ensure adequate control
of NORM encountered by
affected industries.

* Harmonize standards.
* Reduce jurisdictional gaps or overlap.
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* WORKER: 100 m- eriod with yearly
max of 50 mS avgana e20mSv)

(average ann
0, These limits are exclus entral backgro n nd medcal exposur
0, For the balanceoa n pregnancy, the eaci s to an occupa on Ily exposed worker must

be limited to 4 mSv as pated in the'Rd it eton Regulatlo a . anadian Nuclear Safety
Act. This liitmydfr frc m correspondi specified in c r vincial legislation
applicable fer exposure surces of ra

01 For occupationally expos wokra50 mSv in on ar is allowed, provided that
the total effective dose of 0= ,,a is maintains Tis translates into an
average limit of 20 MSv.
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*Scale
b. Radium (226/228). Median: 17.8 kBq/kg, 75th percentile: 99.9 kBq/kg
•Pb-210. Median: 13.3 kBq.kg, 75th percentile: 74.9 k~lk

*Sludge ....
•Radium (2261228). Median: 2.8 kBqlkg
Pb-210. Median: 2.1 kBq.kg

* External fields (on contact) .....
> Oil production equipment: 20 to 2,450 nGy/h

- 1250 to 409 days to reach 1 mSv
Gas processing equipment: 20 to 760 nGy/h....
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LOR~asifa~nibWE a

* Investigation Threshold
> incremental dose of 0.3 mSvla

* Dose Management
Threshold
assessed incremental dose greater ~~ 
than mSv/a

* Radiation Protection
Management Threshold
assessed or measured incremental -*~...*-. '

dose of 5 mSv/a or greater -'%k-

INITIAL DVIIlA

* If a workplace:
P. falls in one of the NORM-prone industries
>stores, handles or disposes of materials containing amounts of natural
radioactive substances in excess of amounts for diffuse or discrete
NORM
has suspected incremental effective dose rates in excess of 0.3 mSvla

* Then, a dose assessment should be carried
out.
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CLASSI~~~~~~~~~~~~~~~~~~~lGAT±QN~~~~~~~~~~~~.........
*Unrestricted:

public < 0.3 mSvla
worker < 1.0 mSva..

~.No further action is needed to control doses or materials.

*NORM Management:
public > 0.3 mSv/a; worker < 1.0 mSva
Introduction of incidentally exposed worker access restrictions.
Introduction of shipping and/or material management.
Changes in work practices.

1 3

*Dose Management
Worker > 1.0 mSvla
Worker notification of radiation sources.
Consideration of work procedures and protective clothing to limit
worker dose from NORM.
Application of engineering controls where appropriate.
Training to control and reduce worker dose.
Introduction of a worker radiation dose estimate program. Doses may
be estimated from the dose rate in each working area and the time
spent in each area or by personal monitoring.
Reporting of worker doses to the National Dose Registry (NDR)
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SRadiation Protection Management - 1
Worker > 5.0 mSv/a
Estimated annual effective dose to an occupationally exposed worker is
greater than 5 mSv/a
- Introduce a formal radiation protection program. This program is similar to the formal

program required by the CNSC for nuclear energy workers exceeding 5 mSv/a.
- Place those workers estimated to exceed 5 mSvla in a personal radiation dosimetry

program meeting the requirements of S-i 06, Technical and Quality Assurance
Standards for Dosimetry Services in Canada.

- Provide protective equipment, clothing and work procedures to reduce worker dose
and the spread of contamination.
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*Radiation Protection Management - 2
Worker > 5.0 mSvla
Measured annual effective dose reported by personal radiation
dosimetry program is greater than 5 mSv/a
- Use engineering controls and provide protective equipment designed to reduce worker

dose as required.
- Ensure that workers do not exceed the five-year average occupational dose limit of 20

rnSva.
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~NO. R-~* p~irit

* Incremental Dose Rate
above off-site
background

* Gamma Radiation Dose IA

Rate
Investigation Threshold -0. 15 ptSvlh 
(0.3 mSv/a)
Dose Management Threshold - M~
0.5 pSv~h ( 1.0 mSvla) -4. ...,
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*Occupationally Exposed Workers
employees who are exposed to NORM sources of radiation through
their regular duties. They are classified as NORM Workers working in
an occupational exposure environment, and their average annual
effective dose must not exceed 20 mSv.

*Incidentally Exposed Workers
employees whose regular duties do not include
exposure to NORM sources of radiation. They
are considered as members of the public who
work in an occupational exposure environment 4~.. 
and, as such, the annual effective dose limit
for these workers is mSv. -
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*Inhalation can deliver most of the dose n some NORM work
environments. Where annual intakes exceed 1120 of the AU,
engineering control of the source of airborne radioactive material
is the preferred management method.

*If intakes exceed 25% of the ALl . ....
(equivalent to 5 mSvla) after YR..
engineering controls are applied,
a respiratory protection program
and/or limiting worker access should
be considered as part of the radiation
protection program.
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* Unrestricted Classification
e.The Guidelines recommend that NORM may be released with no
radiological restrictions when the associated dose is no more than 0.3
mSv in a year.

* Diffuse NORM .

olarge in volume
m. low radioactive concentration

uniformly dispersed throughout the material
*Discrete NORM .....

small in size .....
exceed the concentration criteria for a diffuse source

* Surface Cotmination.

2]

NORM E~~~~de wed ReleaseL 
RADIONUCLIDE AUEOU SOLID AIR

(BgIL) (Bqi kg) (BIf?)
1Uranium- 28 Series 1 300 0.003

* Thonum.232 Series1 10 00 0.002

Thoriurm-230 1 10.000 0.006

Thoaiu-20 1 300 0.003

Potsonium-10 na 

Radium 2285 300 0.22



• Assumptions
>All radionuclides and compartments in equilibrium
Typical values for uptake and transfer factors
No allowance for hold-up time

> 25% t occupancy" factor for solid source (groundshine, soil ingestion,
resuspension), 25% 'occupancy' factor for air, and 50% of vegetable
intake grown on soil
No correction for shielding, surface roughness

* Aqueous Release limits.
D. ~lOx Guidelines for Canadian Drinking Water Quality.
Subsequent dilution of the release is assumed. Refer to the
Provincial Drinking Water Standard where planned diffuse .....
NORM releases must meet provincial drinking
water standards.
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NORM RADIONUICLIDE Unconditional Derived Release Lirmltte)
(Ba)

Uranium Ore 1,000
(in equilibrium with all progeny)
Uranium-238 (partitioned) 10,000
(in equilibrium with thorium-234 and protactinium-
234)
Thorium-230 10,000
(no progeny)
Radium-226 10,000
(in equilibrium with its progeny)
Lead-215 10,000
(in equilbnium with bismuth-210 and polonium-210)
Thornum-232 1,000
(in equilibrium with all progeny)
Radlumf-225 100,000--
(in euilibrium with actinium-228)
Thorium-228 10,000
(in equilibrium with its short-lived progeny) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Potassiurn-45 1,000,000
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Dose rate < . 1
qv t 0cm.

surface 
2otmnto.lqc

averaged over 00 cm2

* uretr~td NORM ShIPMel.
-UGnrerectef 

Maera ha total specifc acsvty ess

ta OrS equemption: there are no regulatoly requiremdentr

for its posSeSSIOnl or use under the oner SaUfety SPu

Act, and the Packaging and TraflofOthe 
CanRegunatOonsGpurslant t

-tMeet Ath n.nditional Derived Release LimitsofteCndaNOMudlis

*NORM Shipments Subjett heCnda

Guidelines 
_urn

Ensure that the transport manifest contains the descfsptor -Naturally ocrrn

Radioactive Material -NORM.- pcae naMne htefdvl

-Ensure 
that the CO sMcnt akatiendin a manr thath efetively

prevents release of any NORMs coflabels on durhn transport.hc

-Do not afi radioactive, PlacarsolaesOltetnpftvhceronhexeir
surfaces of the packagin
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*Guidelines are purely
voluntary.

*Industry is paying some
S ~attention to the problem as

/ / ,. some workers are concerned.
~~ 7:w. ~ Alberta is the only Province

~~ .,, ~planning to legislate.
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